Aim-To compare ploidy measurements obtained on tissue sections of selected low and high grade squamous intraepithelial lesions containing oncogenic HPV (types 16, 18 or 33) detected by in situ hybridisation (ISH) or PCR. Methods-DNA ploidy was assessed by image cytometry after Feulgen staining of contiguous serial sections of eight lesions exhibiting atypical squamous cells or squamous atypia and 53 low and 63 high grade squamous intraepithelial lesions in which HPV had been detected by ISH or PCR. Results-Aneuploidy was strongly associated with the presence of oncogenic HPV, being detected in 50% of lesions with squamous atypia and 75.5% of the low and 95.2% of the high grade squamous intraepithelial lesions. The multiploid profile was highly associated with high grade lesions and with the pattern of HPV DNA integration. Conclusions-The presence of aneuploidy is strongly suggestive of the presence of oncogenic HPV types. Combining the detection of HPV by ISH and PCR with DNA image cytometry may provide the pathologist and the physician with important prognostic information about low grade lesions, especially when these lesions have a multiploid DNA profile and contain oncogenic HPV. (3 Clin Pathol 1996;49:892-896) Keywords: cervical intraepithelial neoplasia, oncogenic human papillomavirus, ploidy. Sixteen serial sections (3-6 ptm) of each biopsy specimen were used as follows: the firsi section was for conventional diagnosis, three for ISH, one for Feulgen staining and DNA quantification, 10 for PCR, and the last to confirm that the entire series was still within the initial lesion. When this lesion was not found or was of a different grade, the case was excluded from the study.
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There is increasing evidence, from molecular biology studies,' epidemiological investigations23 and clinical observations,4 that human papillomavirus (HPV) is an aetiological agent in cervical carcinogenesis. More than 70 In some specimens whose histological patterns were suggestive of HPV infection but were negative by ISH, HPV DNA was extracted from contiguous serial sections and subjected to PCR, using the AMPLICIS kit (CIS Biointernational, Gif-sur-Yvette, France) which amplifies the E6 and E7 regions of HPV types 16 and 18.28 DNA 
QUANTIFICATION
DNA was quantified by image cytometry using the CAS 200 image analysis system (Becton 2 Dickinson, Leiden, The Netherlands) with the ploidy measurement software set at the "tissue section" option.29 One contiguous 6 ptm paraffin wax section of each biopsy specimen was analysed. The wax was dissolved and tissue sections were rehydrated, hydrolysed for 60 minutes (5 N HCl) and stained with Feulgen stain.
The calibration slides were those recommended by the CAS system that is, imprints of fresh rat liver. For the ploidy measurement software, at least 20 calibration cells were required to proceed to the quantification section. The cells were chosen by the computer and the user could accept or reject each cell. In extensive studies on large populations using sensitive methods of detecting DNA, such as PCR, the presence of oncogenic HPV was demonstrated in 43-68.6% of low grade lesions.68 In our investigation aneuploidy was detected in 75.5% of 68.6%-that is, 51% of HPV positive low grade lesions. Therefore, the presence of aneuploidy in low grade lesions is suggestive of the presence of oncogenic HPV. Nevertheless, some authors have described aneuploid lesions containing non-oncogenic HPV types 6 and 11, but the presence of an unidentified associated oncogenic HPV could not be excluded in these cases as they were analysed using ISH alone. 17 '9 The two methodologies used to detect HPV DNA in the present study have somewhat different sensitivities, ranging from 20 to 50 viral copies/cell for ISH to one copy/1 06 cells for PCR. The aneuploid profile was found mainly in lesions with high viral copy numbers using ISH (85% of low and 75% of high grade lesions), but low viral copy numbers, detected by PCR, were also associated with aneuploidy.
The multiploid pattern is particularly interesting. Multiploidy may be associated with a greater proclivity for genetic instability, partly attributable to the integration of viral DNA into the host genome. Most high grade lesions, particularly those containing HPV type 16, probably contain a mixture of integrated and episomal viral forms. However, in our study, a significant correlation was found between the HPV integration pattern observed on ISH, according to the criteria of Cooper et al," and multiploidy (92.6% of cases) and not between HPV integration and aneuploidy.
The frequency of the multiploid profile as a function of the grade of the lesion increased significantly from 35.9% in low grade lesions to 90.3% in CIN III lesions. Six patients who were followed, but not treated, underwent two successive biopsies. We observed a progression in the DNA profile from diploid to a single aneuploid peak and then to a multiploid profile parallelling the evolution from low to high grade CIN. Moreover, in 10 CIN III lesions multiploid profiles, condylomas and CIN I lesions in the same section exhibited the same DNA profile and contained the same HPV type. Therefore, the discovery of a low grade lesion with a multiploid DNA profile and harbouring an oncogenic HPV type suggests that this lesion may progress to cancer or, alternatively, highlights the presence of a high grade lesion elsewhere in the section.
HPV DNA can now be detected in cervical lesions routinely and easily. DNA image cytometry is also widely used to predict of tumour prognosis.33 In our opinion, combining HPV DNA detection by both ISH and PCR with image cytometry may provide the pathologist and the physician with important prognostic information about low grade lesions, especially when these lesions harbour oncogenic HPV and have a multiploid DNA profile.
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